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peMOMTft OGCAAMOA KOAOHMM XX WW yWHHfr 
HMft yCTO<NM»OCTM rmaCTUpcA AtACTtMK) CMM- 

hxxxumx ycMUMA npH A«np«ceitflx. 
npewiMKMqKx 8-* M(U. A** two nocne 
yCTBHOiKM • M*cre Altera nepaoro HpOAOflk- 
ho ip » pwpotiHHOco rwacmpn yeraHaamca*- 

X>T XTOPOJL npMHQM nOpKMttp •TOpOrO 

rwacrupji aufiMpaxyr mihmumm nepMMCTpa 
ntpaoro fuiacrwp*. a nepttMoip nepaoro ey- 
ftnp*xn mohmumm nepMMeTpe ofclAHOA KO- 
no h mu. AxMHy rroporo ycTenaeimeaeMoro 
ruacTup* avOMpaxnOOAMiMft AfHunapaoro 
m« M/uMMMy. Ooataiyo patetero xoab w 
paiAM H oe xoft jopHMpyiomeA renown. nepeA 
ycTiMoaxoA rroporo niwcTvp* oamh to ero 
Topuot CM8tM»iOT oTxocwTen W40 topu» nepeo- 
ro us acmwMMy p«6oN6fO xoju rMAPaemwe- 
era* AopMMpyiouieA ratoaxM a H»npaa*eMMM. 
npontaonoAOXHOM ManpawwiMio pa6o»«ero 
xooa AOpHMpyutoeft roflOtKM. 
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H3o6prrcK*te oi»ochtcx x peMOMTy »«e- 
nxyaTaiiMomiwx. M»mewejifcH«x m apvtkx 

CXMXCHM, 60M€e TOHMO K ■OCCTWtOAMXMX) rep- 
MeTMHNOCfM oteJAHbfX XOAONH MeWAHHeCXW 
MM fMACTWpXMM. 

UtuMO iuo6pertMMx immtci noauiae- 

HMO a^^eXTMtMOCTM pCMOMTX OfeXAHOA Xfr- 
*0HHU M CW yaOAM^0MM» ycioAmmxoctm 

n/iecTwpeA ac*ct§mx> CMMMaiomux youiMft 
nptt AenpeccMiix« npeewuiax*m«x 8-9 MIU. 
CnocoS ocytuecrtnflCTCx oteAyiOUtMM 06* 



B cxeaxumy cnycxaoT ncpauA npoAO/i*- 

HO rOttMpOMMHU* IWaCTUpv fiepMMOTpOM. 

Qojivuimm nopMMOTpa oCcxahoA koaohmu , AO" 
ct amxiot ero x Mccry Ae^rri o6c*amoA xo- 



HOMHW M yCTINlMMfl0T • JTOM MCCTO flpM**- 

twom fHAP«iiw«HecxoA AopuMpyxnueA rwio- 
■km. 3mn x Mcciy Ae^exTt cnycxaxrr n opoA 
npQAQAWfO ro4>p*4poa*HKuft rwacrupv nepw 
motpok mm^wmm napMM«Tpa nepaofO ycra- 
HaamiMOMoro ruiacrwpa. m awhoa. 6<m»uicA 
aamhw nepaoro ycranaaiiMaaeMoro nnaCTwp», 
Ha aeiiiTMHy, 6ojiwuiyx> pa6oscro xOAa W 
paaMmcxoa AOpMMpyxwcft coxoixw. nepeA 
ycraMoaxoA a-roporo nnacnipx oamh mi ero 
TopuoaeaiomaioTOVHOCMTaiibMOTopua nepao- 
ro nnscTWpx mc MMMHy paSoscro XOAa n#A- 
pa»aM«i«cxol8 AopMMpyomeA foaobkm • 
ManpaaAtHMM. npotMaono/ioxcMOM nanpaane- 
KMX) pafetero xoa> rMAI>a»i«wetxoA A0pw*f 
pyxmiaA fOAoaiw, a mtcm npowaaoAXT ycTa- 
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noaxy rroporo n/tacrupx ihwikt c mj»«m 
h no/iMUM nopoxpuTMOM nepaoro n»Tpy6xo no 

Onur cBHAOTeiibCTvytr. hto npM penoHTC 5 
KOAOHH 140. 146, 168k 178 MM flpM tKMiy4eMHM 
TOHHOfl MH^OpMOUMH O AiACTOMTOAMtOM 06* 

Pmmotdo BMyrptHMtA noaopxMOCTM koaohhm 
(noxaaanux MaMepMranx noptcMrrpa. lOMep*- 
Mfcut npM cnycM rpyO o cxxaxatMy a«« axcno- 10 

PMMHTS) 0/ITMMOAM4UM iXAXOTCX HXTXr * 1 

mm no AMSMorpy Mii m 3 mm no nepMMrrpy, to 
ear* fWW^ B xtom tAyae ocetoo yc*- 
m Awe"*" • umamhapo Aopn* np*i ycrx- 
HOIKO rU»CTWp« MOXQA*TC* 1 P0*0M#HAy«M*X 15 
npCASAM AOCWMTCfl M0A6XCMM fOpMOTWt* 
HOCTfc, 

Hp* MCnOAMOUNIIM npOM30QACTOOI4HOO 
MH^OpMaUMM O TOAU|MM0 CTtMKM TpyGU ■ MM- 20 
T0OOOA0 pOMOHTO pOXOMOHAyOTCfl npHMMMOTt 

ni-rwx+6. 

&OA&UJMMCTVO TpyO COTJiaCMO MHOfONMC- 
AOKHWM XOMOpOM MMOOT ACftCTlMTttJIWIMf 

■hquimmA m ocoOohho »MyrptMNMA AH»Mrrp4i 25 

npM6im3MT€flbHO HJ 1 MM OOAWttO HOMMMMfc- 

mux a*a»OHMA« wto maxqamtoi o npeACAOX m ■ 

COOTMTCTBMM C AOOyCMMM no rOCTy. KpOMO 

toco. poooro c ♦oxtmhocxmm NtniroM • npcAe- 

USX ♦S MM ODOUMO WPMOM UCM O M HO »MW»CT 30 

npeoutuoMMx AonycTMMux Morpyaox. 

1)00*0 yCTOMOXKM nOP*OTO OfllCTWp» 

■HyTpoHHMa jpumotp d»« * nopMMtTp tlm CO- 

OTMfTCTMMMO COCT«ft«M0T 

diMi - oW« -2d- <Wi • 6: 35 
ntm - ^(dnut - 2 <JHW - 18. 

C^T»«. HfO CMAOMMI O 0«M1 t«n«|,W- 
M OOMpJOTC* MO nptMa O Ofl CT OOMHyO AWY* 
MOMTOUMX) (OW< M fWO. A«» yNOCTXX 

AtoAMoro nopoxpumo eomoato matoamo 

•MOmPSXTT IKIMUMKTHUA fiMAMCTp OMrUM** 
nOMpXMOCTM 02 M rttOMMtTD *H VTOpOfP oa*- 
CTWpfl 

dj-dwt + 2- oWm~6*2 *<Wc-4: 45 

rh - rUi ♦ o-rw - 18 - s - rw« - 12. 

Txkmm o6p«som. npM awoopo nepaoro M 
stoporo nnocTupeA poxoMOHAyoTcx mpmmm- 

u»t* n 1 - rw ♦ 6 m na - iw - 12 (npM 6 • 3), 

B 3m^hcmmm O2 MOfyr Owrv ohocohm xop* 50 
peiCTMSW no pesyjmrmM ycT*HOaxM nepxoro 
rmacTwpx. EeiiM youuio ho AOpHMpytome* ro- 

AOtK« npM OTO pOCUIMpOHMM OKWertB 3M0HM- 
TOAfcMO HMXCO MOpMXAkHOrO (14-18 T) - npM3- 
MAX TOTO, fTC AOACTSMTOAbMOO fW OOAMUX. 55 
rh CilOAYOT OWBpOTk ytOAMHOHHUM HO 2 "5 MM 
COpOSMOpMO CfOnOHM yMOHVUieHMX AeftCTtH* 

TenMioA ocoaoa ctuiu. «oim ycmamo okm«tc« 

•MUIO MOpMM, fl2 CAOAyOT yKCHbUIMTV COOT* 
BOTCTtyiOUtMM O6P03OM. 



TtKMM 06p«30M. X HCp«»CMCTiy rif > 

>ntM. K > rh yMocTHii aioAyioutMO aohoahc- 
hhx: 

ni-fUiwi+ecrh-n^-w 

A^MMy n«pooro nnscTwpx •w6Mpxtor Tax, 
mtoCu nepexpmw ao^cct c aoctotohhwm ne- 

POXMCTOM iXOpX M OHMS (* 1 J5r2J& m). BOilMMM* 

ny nopox^tero enoAyot imOmpotw • yxo- 
aoMHMX npoAOMX. yteuMMMMx mhm yMenvtiMx 

§m O IOXMCMMOCTM OT CTCnOHH AOCTOtOpHO* 
CIM MM+OPMOUMM O P0SM«|M M MBCT6 AO^CXTX. 

fXmaM rroporo noocrwpx- npoxg^o tcero aoa- 

MHM COOTOOfCTO OOOn C 90H0COM AAHKO AC" 
4OKIM0A HXCTM KOilOMMM M n«pOKpMMT1» COOT- 

oeTcnyxMUMA ysocrox nepaoro nxocmpx« 

Chmtox. hto nepauA roiacTwpfc ycronot- 
xom ■ TpeOycMOM moctb m ooocnrwMO ooaoh- 
noo nopoxpwTMo ao^qktx c nopexAecTOM no 
AJimho, npM ouOope posMepoo m cxomm ycTt- 
hookm rroporo ruixcrwpx roaMOXCHu cncjxy*y 

UO«0 BJpMXHTM. TOXMOAOTMX yCTlHOOKM rUUC" 

mpx txiixxooT TpM arana: pacutMpeHMO Ha* 
tmiMoro ysacTxa am aauonxetwa njiacrwpx 

C OfclAMOA KOnOMHOA rr/TOM ■TirMMHMX flO" 

pHMpytomea roAorxM noA AxaneHweM mAPO* 
AOMXpOTOM mo roiiMVMMy cro XOAX - 1,5m npM 
yAepxoHMM n/ioCTvpx or ocoooro cmcuwkm* 
ynopOM ycrpoACToa; pocuimpohmo ocMooHoro 
ynacTxa nxacmpx npoTamoaMMOM AopMMpyto- 
tAftA roAorxM (oOwhmo 603 Aix^OMMx) TantaoA 
cmctomoA, nxacrwpv npM otom paarpyxcxoTcx 
or ocftxoro aoaAsACTaMx toaookm nepea mo- 
nanwHuA paciuMDOHHuA ysacrox HO KOXOHMy: 
aonpeccooxo paciiiMp«MHoro nxacrupn mmo- 
roxpaTMUM npoxoAOM ao pHMpyx)tueA ronoaxM 

noA A*MOWMCM. 

OnaCKOcrw ct4eu4eHt«a n/iacrwpx no xo- 

AOHHOOOaHMXaOT MX XTODOM STanO yCTaMOXKM 

M3«aa HOAOCTaTosMoro sauenneHMx HOsanbHO- 
ro pocuiMpoMHOro yvacTxa, t«anpMMep npM 

3MONMTOilbHOM HOCOOTOOTCT^MM H*T»rOi. HpH 

MXAOcratOHHOM mam ou««40TaAfcMOM H«T»rt 
MaMaxMtMO yMacrox nocnc oocuimpchmx mo- 

ACT 6m HCAOCTOTONMO npMXtXT X XOilOMMC. 
npM OOOkUlOM MJGWTOMHOM MdTXrO fMAPOAOM- 

xpaT npM aaAXMHOM AaaneMMM moxcot aTXMyrb 
roAoaxy a nxacTupt na MeaHaHMronkHyx) 
NacT* caoero xoa*. 

BtoooA ruiacTMp^ aunoAHxeTcx c ncpn- 
MerpOM cornacMO dokomohaoumh* aahmo npM- 
MMMactcx a cooTaeTcrxMM c aammo* nopxoro 
fuiacTwpa rwix>c 1,5-2.0 m. npM cnycxo hmxc- 
hmH xohck pacnoAaraoT na 15-2.0 m hmjxc 
Topua nepaoro nxacTwpx. Aoaoo - pacuiMpe- 
hmo HOHOAWHoro yocTxo c poorpyaxoA aopx- 
nero Topua nAacTupx o ynop aooho. ootom 
npoTamaaHMt AopHMpynmoA roAooxM 6os 

AOBAXHMX ■* paCUIMDONMe OCHOTHOA MXCTM M 

sanpoccoaxa rtAacrupx a mocxoaiiko npoxo- 
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AO* AOpMMpyiOWft* ronoaaw nOA Alcanna** 
120-150 kt/cm* 

TtKMM OSpUOM AOCTMTMTCM ripaWlMpO- 
MMNM p»CUJItptHW# K*HAAVMOfO yUC?U H» 

mwihvA koa ruAPOADMKpm. t*k xjc nep*- 

MTTp ftTOpOrO ffVUCTUDfl HM yMlCTW MM» TOD- 

14a nepaoro Ka 12 mm Manuaia nepMMtrpa 

OfiCMHOA KOAOMMU fWi M P#tttM<pOMMf fipO- 
MCXOAHT npM OOJIMUOM 0npMtV«T«i1U<0M M»T«- 

re(nocyuiKTBy ■ Owooophom pantm). Hp* 
nooieAynuiHM npommMHtm A&PK*py*xua« 
roAOSKM tto A"™"** naacwp* «*o )fW 

KHMCtOI S» CH6T 1AUB1VI8H** HrUAfcHOfO 

ymcnca a waOHtw. imOocMcmarca —ap« *o 
ynopa pacuwptMHUM ynacntOM a Topati nap- 
paoro naacmpa. Ynop oOacnanaM hmj***** 
t»k km napuMaTp pacuiMpAMHOro vnactM 
.roporoft/i^nipiiHaeMHtnoAM^tTpyiiaa 
mm) npaiwutaar BHyrpawwo* noaapwiocni 
nepaoro rviacrwpa 

Th-fWi-rw.- i2-rw+6-& 
PacumpeMMB ochobhoA ntcm aioporo 
wiacTupa h» acaA ea jvnwa npotttaoflHrca 
AOpHHpyomaft roaoaKoA 6aa ta c 

MMMWManwtMM oceawM yauiMeM, hto tbcjka 
MCKAWHaar cayiaAHoCT*. flaacwpw rapanm- 
poaaM or enem a*** no koaohmb na aawwny, 
npaawuiamuyo cnauMMbHO npaAycMorpaN- 
Hoa cMamaHna. acarna who paSMamaarc* a 



cooTarrcTayotaaM »«acTC. noiinocTno ncpe- 
Kpua A*$*rr koaomhw. 

OopMyu naoOpar'aHMa 

CflOCOO PBMOHTA oOcbamoA KOaOKNU. 

5 mwowp* cnycK k Macty Ae*««Ta o6cba- 

HOA KOAOHMtt W npOADA^HO rO$pMpOi»H- 

hwx naacrwpoA m nx noaiaAoaaTBJikMyio 
ycTaHOaxy bioxabct * npHxawe k o&cbahpa 
aoaoNHa nwaamweeaoA AopMHpy»uieA ro~ 

10 AoacoA, ot«tiHaa)U|MACN tbm, hto. c 
UaJtblO nOMUMMMA B$$B*THBHOCTW paMOMTa 
o6cjahoa koaohmw m cw yaoi hmomh* yctoA- 
•Maocm luaciwpeA abActbmo cmwhjioiu« 
yen*** npM mnpaccnax. npaawmawmitx 8- 

15 9MnatW ap twtarpwapaorOYCTaHaawaaaMoro 
Miacmpa auQMpaer Ooauut napHMerpa pa- 
MOHTupyMOU oocbahoA KQ/tOMHW. ncp****arp 
atoporo ycmoMnaaeMoro nnacmpa au6*- 
pawT mommpmh napHMarpa nepaoro ycTanaa- 

20 Jittaaanoro naacTMpa, a aamny BToporo 
yCTaMaaanaaaxoro naactypa aufinpacT 
fafltuidft AHMMa nepaoro Ha bbamhmmy, 6ojit- 
uiyo pafiowo MA* owm w 'i CCK oA AOpnn- 
pyeme* roAoaiut, npntaM napatA ycTanoaaoA 

25 aTCporonAacrwpaoAHHioa«TOCMio«cM«tAa- 
ot oTHocmaa who Topua napaoro ha aaawNMHy 
paficmro xoAa rHApaamwae«oA AOPHnpyo- 
man roAoatM a ManpaaaeK**. npomaotioiiox- 
kom HanpaaAamio paOosaro www wu«t- 

30 mmcKoAAOPHHpy««uaAfOiK>aK»i. 
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REPAIR 

(57) The invention relates to repair of 
casings in development, injection, and 
other wells. The aim of the invention is to 
improve the effectiveness 



of casing repair by increasing the 
collapse resistance of the patch for 
drawdowns exceeding 8-9 MPa. For this 
purpose, after placement of a first 
longitudinally corrugated patch at the 
location of the defect, a second patch is 
placed. Here the perimeter of the second 
patch is selected to be less than the 
perimeter of the first patch, while the 
perimeter of the first patch is selected to 
be less than the perimeter of the casing. 
The length of the second patch to be 
placed is selected to be greater than the 
length of the first patch by an amount 
greater than the working travel of the 
hydraulic coring head. Before placing the 
second patch, one of its ends is displaced 
relative to the end of the first patch by an 
amount equal to the working travel of the 
hydraulic coring head, in the direction 
opposite to the direction of working 
travel of the coring head. 
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The invention relates to repair of development, injection, and other wells, more 
precisely to restoration of leaktightness of casings by means of metal patches. 

The aim of the invention is to improve the effectiveness of casing repair by increasing 
the collapse resistance of the patch for drawdowns exceeding 8-9 MPa. 

The method is carried out as follows. 

A first longitudinally corrugated patch of perimeter greater than the perimeter of the 
casing is lowered into the well, it is conveyed to the location of the defect in the casing, 
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and is placed in this location by squeezing by the hydraulic coring head. Then a second 
longitudinally corrugated patch, with perimeter less than the perimeter of the patch to be 
placed first and a length greater than the length of the patch to be placed first by an amount 
greater than the working travel of the hydraulic coring head, is lowered to the location of the 
defect. Before placement of the second patch, one of its ends is displaced relative to the end 
of the first patch by an amount equal to the working travel of the hydraulic coring head, in the 
direction opposite to the direction of the working travel of the hydraulic coring head, and then 
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the second patch is placed to overlap the first patch and the first sleeve is completely covered 
over its entire length. 

Experience shows that for repair of 140 mm, 146 mm, 168 mm, and 178 mm strings, 
if accurate information is obtained about the actual perimeter of the inner surface of the string 
(perimeter gage readings, measurements when lowering the pipes into the well for the 
experiment), the optimum allowance is 1 mm with respect to diameter or 3 mm with respect 
to perimeter, i.e., Pi = Pin.str + 3. In this case, the axial stress and the pressure in the cylinder 
of the mandrel during placement of the patch is found to be within the recommended range, 
and reliable leaktightness is achieved. 

When using manufacturer's information about the wall thickness of the pipe in the 
repair interval, it is recommended to assume that Pi = Pin.str + 6. 

Most pipes, according to many measurements, have actual outer and especially inner 
diameters approximately 1 mm greater than the nominal values, which is within the range and 
in conformance with GOST [State Standards] tolerances. Furthermore, work with an actual 
allowance in the range +6 mm is quite acceptable, and does not result in exceeding the 
permissible loads. 

After placement of the first patch, the inner diameter d^ and the perimeter P^ are 
respectively 

dinl 58 di^str. - 28 = din. str . - 6; 
Pinl = n( d in.str. - 26) = Piastr. - 18 - 

Assuming that the information about dini and Pini also is based on the manufacturer's 
documentation (d^str. and Piastr.)* f° r * c section of double overlap according to the 
procedure, we select the equivalent diameter of the outer surface d2 and the perimeter P2 for 
the second patch 

^2 = dinl + 2 = d^str. -6 + 2 = d^tr. - 4; 

P2 - Pinl + 6 - Pin.str. -18-6 = Piastr. - 12. 

Thus when selecting the first and second patches, it is recommended to use 
Pi = Pin.str. + 6 and P 2 = P^str. - 12 (for 8 = 3). 

Corrections may be made to the value of P2 according to the results of placement of 
the first patch. If the force on the coring head during expansion of the first patch proves to be 
significantly lower than normal (14-18 tons), this is an indication that the actual Piastr. is 
larger, and P2 should be selected as 2-5 mm greater in proportion to the degree of decrease in 
the actual axial force; if the force proves to be higher than the normal value, P2 should be 
decreased accordingly. 
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Thus it is appropriate to add the following to the inequality Pi > Pin.str > p 2 : 
Pt = Piastr. + 6; P 2 - Piastr. - 12 ± (2-5). 

The length of the first patch is selected so that the defect is covered with sufficient 
overlap above and below (+1.5-2.5 m). The overlap should be selected within the indicated 
range, increasing or decreasing it depending on the extent to which the information about the 
size and location of the defect is reliable. The length of the second patch especially must 
correspond to a conservative estimate of the length of the defective portion of the string, and 
must overlap the corresponding portion of the first patch. 

Assuming that the first patch is placed at the required location and that the specified 
coverage of the defect with overlap along the length is assured, in selecting the dimensions 
and configuration for placement of the second patch, the following embodiments are 
possible. The technology for placement of the patch includes three stages: expansion of the 
initial portion to make contact between the patch and the casing, by means of pulling in the 
coring head under pressure, using the hydraulic jack, by a distance equal to its travel, 1 .5 m, 
while the patch is restrained from moving axially by the stop of the device; expansion of the 
main portion of the patch by pulling the coring head through (usually without pressure) by 
means of a block-and-tackle system, where the axial loading of the patch by the head is 
relieved through the initial expanded portion to the string; pressing of the expanded patch by 
multiple passes of the coring head under pressure. 

A risk of the patch shifting along the string arises in the second stage of placement 
due to insufficient contact made by the initial expanded portion, for example when there is 
significant mismatch of the allowances. For insufficient or negative allowance, the initial 
portion after expansion may be insufficiently squeezed against the string. When the excess 
allowance is large, the hydraulic jack for the specified pressure may pull the head into the 
patch by a distance equal to an insignificant portion of its travel. 

The second patch is made with a perimeter according to the recommendation, the 
length is taken to match the length of the first patch plus 1.5-2.0 m. When lowered, the lower 
end is positioned 1.5-2.0 m below the end of the first patch. Next: expansion of the initial 
portion with the stop of the mandrel relieving the load on the upper end of the patch, then 
pulling the coring head through without pressure; the expansion of the main portion and 
pressing of the patch in several passes 



1686124 
5 



of the coring head under a pressure of 120-150 kg/cm 2 . 

Thus expansion of the initial portion for complete travel of the hydraulic jack is 
assured, since the perimeter of the second patch in the portion below the end of the first patch 
is 12 mm less than the perimeter of the casing Pin.str., and expansion occurs with a large 
negative allowance (essentially under unsupported conditions). When the coring head is 
subsequently pulled through without pressure, the patch either is restrained because of 
contact made with the initial portion in the string, or is shifted upward as far as it will go by 
the expanded portion to the end of the first patch. Reliable seating is assured, since the 
perimeter of the expanded portion of the second patch is 6 mm greater (2 mm greater in 
diameter) than for the inner surface of the first patch 

?2 - Pinl = Pin str. - 12 - Pin.str. + 6 = 6. 

Expansion of the main portion of the second patch over its entire length is carried out 
by the coring head without pressure, i.e., with minimal axial stress, which also eliminates 
accidents. The patch is guaranteed not to move along the string a distance greater than the 
specially called for displacement, and is always disposed precisely at 
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the appropriate location, and the defect in the string is completely sealed. 
Claim 

A method for repair of a casing, including lowering to the location of the defect in the 
casing of two longitudinally corrugated patches and their successive overlapping placement 
and squeezing against the casing by a hydraulic coring head, distinguished by the fact that, 
with die aim of improving the effectiveness of casing repair by increasing the collapse 
resistance of the patch for drawdowns exceeding 8-9 MPa, the perimeter of the first patch to 
be placed is selected to be greater than the perimeter of the casing under repair, the perimeter 
of the second patch to be placed is selected to be less than the perimeter of the first patch to 
be placed, and the length of the second patch to be placed is selected to be greater than the 
length of the first by an amount greater than the working travel of the hydraulic coring head, 
where before placement of the second patch, one of its ends is moved relative to the end of 
the first patch by a distance equal to the working travel of the hydraulic coring head, in the 
direction opposite to the direction of working travel of the hydraulic coring head. 
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